Avian IgY binds to a monocyte receptor with IgG-like kinetics despite an IgE-like structure.
An ancestor of avian IgY was the evolutionary precursor of mammalian IgG and IgE, and present day chicken IgY performs the function of human IgG despite having the domain structure of human IgE. The kinetics of IgY binding to its receptor on a chicken monocyte cell line, MQ-NCSU, were measured, the first time that the binding of a non-mammalian antibody to a non-mammalian cell has been investigated (k(+1) = 1.14 +/- 0.46 x 10(5) mol(-1)sec(-1), k(-1) = 2.30 +/- 0.14 x 10(-3) s(-1), and K(a) = 4.95 x 10(7) m(-1)). This is a lower affinity than that recorded for mammalian IgE-high affinity receptor interactions (Ka approximately 10(10) m(-1)) but is within the range of mammalian IgG-high affinity receptor interactions (human: Ka approximately 10(8)-10(9) m(-1) mouse: Ka approximately 10(7)-10(8) m(-1). IgE has an extra pair of immunoglobulin domains when compared with IgG. Their presence reduces the dissociation rate of IgE from its receptor 20-fold, thus contributing to the high affinity of IgE. To assess the effect of the equivalent domains on the kinetics of IgY binding, IgY-Fc fragments with and without this domain were cloned and expressed in mammalian cells. In contrast to IgE, their presence in IgY has little effect on the association rate and no effect on dissociation. Whatever the function of this extra domain pair in avian IgY, it has persisted for at least 310 million years and has been co-opted in mammalian IgE to generate a uniquely slow dissociation rate and high affinity.